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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition having high 
resolving power in the production of a semiconductor device, giving a photoresist having a 
rectangular shape and ensuring low edge roughness of a line pattern. 
SOLUTION: The positive photoresist composition contains a resin containing repeating units 
including a specified structure and having solubility to an alkali developing solution increased 
by the action of an acid, a compound which generated the acid when irradiated with active 
light or radiation, an organic solvent which dissolves the above components, an organic basic 
compound and at least one selected from a fluorine- and/or silicon-containing surfactant and a 
nonionic surfactant. 
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♦NOTICES* 260 1- 9 A" 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although this invention is concretely explained using an example, the contents of 

this invention are not limited to these. 

The synthetic example 1 (composition of a resin (1)) 

After adding trimethyl arylsilane 1 1 .4g, 9.8g [ of maleic anhydrides ], and t-butyl acrylate 6.4g to 
dryness THF34g, it heated at 65 degrees C under the nitrogen air current, the place by which reaction 
temperature was stabilized the polymerization initiator V-65 made from Wako Pure Chem Industry - 
ten-mol% of the total number of mols of the aforementioned monomer - the reaction was made to start 
in addition After making it react for 6 hours and diluting reaction mixture with THF to double precision, 
it supplied in a lot of hexanes, and white fine particles were deposited. Next, after dissolving the fine 
particles which deposited in an acetone for reduction of a residual monomer and a low-molecular 
component, as the hexane was added little by little there, deposit ** of the polymer was carried out. 
After dissolving again the polymer which precipitated in the lower layer in an acetone, it supplied in a 
lot of hexanes, and white fine particles were deposited. After filtration recovered white polymer, 
reduced pressure drying was performed and the resin (1) was obtained. As a result of GPC measurement, 
the molecular weight of the obtained resin (1) made polystyrene the correlation sample, and was 5600 in 
the weighted mean, and the content of a with a molecular weight of 1000 or less component was 4% in 
the surface ratio of GPC. 

[0134] The synthetic examples 2-18 (resin (2) composition of - (18)) 

Resin (2) - (18) was compounded in the same synthesis method as the synthetic example 1. The rate of a 
mole ratio and weight average molecular weight of each repeat unit of the above-mentioned resin (1) -18 
are shown in the following structure expression and Table 1 . 
[0135] 

[Formula 47] 
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[0137] 
(Example 1) 

It is a resin as an acidolysis nature resin (A) component (1). 2g and exposure. It is triphenylsulfonium as 
a compound component which generates an acid. - 2, 4, 6-triisopropyl phenyl sulfonate 0.1 2g and DBU 
Surfactant W-l of 0.0 12g and the following publication 0.003g was dissolved in propylene-glycol- 
monomethyl-ether acetate 19.2g, and the MF was carried out by the 0.1 -micrometer membrane filter, a 
silicon wafer a FHi-028D resist (FUJIFUIRUMU aurin company make, resist for i lines) the 
product made from canon it applied using coating-machine CDS-650, and and 90 degrees C of 
homogeneous membranes of 0.83 micrometers of thickness were obtained [ for 90 seconds ] Thickness 
was set to 0.71 micrometers when this was heated 200 more degrees C for 3 minutes, the silicon content 
resist constituent besides adjusted above - an application and 90 degrees C was painted by 0.20- 
micrometer thickness [ for 90 seconds ] 

[0138] In this way, it exposed, loading an ArF excimer laser stepper with a resolution mask for the 
obtained wafer, and changing light exposure and a focus, the tetramethylammonium hydronalium oxide 
developer (2.38%) after heating 120 degrees C for 90 seconds in a clean room after that for 60 
seconds — developing negatives — distilled water a rinse — it dried and the pattern was obtained When 
observed with the scanning electron microscope, 0.1 5 -micrometer the line/space were resolving 
(resolution). The rectangle nature of a cross section was Evaluation A. Roughness was Evaluation A. 
[0139] In addition, three-stage evaluation compared the rectangle nature of a cross section as follows. 
That is, the angle of a substrate and the side attachment wall of a resist pattern was measured, and B 
evaluation and the less than 70-degree thing were considered [ 80 degrees or more 90 degrees or less ] 
for A evaluation, and 70-degree or more less than 80-degree thing as C evaluation. Roughness observed 
the size of the roughness (irregularity) of the line edge portion in a 0.1 5 -micrometer line and a space 
pattern in SEM, and carried out visual evaluation. The three-stage of A, B, and C estimated sequentially 
from the better one, what roughness (irregularity) is hardly regarded as by the line edge was set to A, 
what roughness (irregularity) is regarded for a while as by the line edge was set to B, and roughness 
(irregularity) set to C at the line edge what is seen clearly. 

[0140] (Examples 2-4) Except having used the resist constituent of prescription shown in table- A, 

respectively instead of the resist constituent in an example I, it was made completely the same as an 

example 1, the positive -type photoresist constituent was adjusted, and exposure and the development 

were performed like the example 1 . The obtained performance was shown in table-C. 

[0141] Moreover, as a surfactant, it is the W-l :megger fuck F176 (Dainippon Ink make) (fluorine 

system). 

W-2: Megger fuck R08 (Dainippon Ink make) (a fluorine and silicone system) 
W-3: Polysiloxane polymer KP-341 (Shin-Etsu Chemical Co., Ltd. make) 
W-4: Express the poly oxy ethylene nonylphenyl ether. 

[0142] (Example 1 of comparison) In the example 1, as shown in table-B, except having removed the 
following organic basic compound and/or the fluorine system, the silicon system, or the Nonion system 
surfactant, it was made completely the same as an example 1, the positive-type photoresist constituent 
was adjusted, and exposure and the development were performed like the example 1. The obtained 
performance was shown in table-D. 

(Examples 2-12 of comparison) It evaluated about the constituent of prescription of a publication to 
table-B like the example 1 of comparison. The result was shown in table-D. 
[0143] 
[Table 1] 
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[0150] When the above-mentioned result was seen, the constituent of this invention showed the 
performance which was excellent in all evaluation criteria. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (A) The repeat unit containing the substructure expressed with the following general formula 
(I), The compound (C) above which generates an acid by irradiation of the binder (resin B) activity 
beam of light or radiation containing the repeat unit which contains the basis which an operation of an 
acid can decompose [ basis ] and can increase the solubility to an alkali developer in a side chain (A), 
The positive-type photoresist constituent general formula characterized by containing at least one sort of 
surfactants chosen from the (organic-solvent D) organic basic compound (E) fluorochemical surfactant 
which dissolves (B), a silicon system surfactant, and a Nonion system surfactant (I) 
[Formula 1] 

i 

(CH 2 ) D 

r 

R1-R3 express an alkyl group, a halo alkyl group, a halogen atom, an alkoxy group, a trialkylsilyl group, 
or a trialkyl silyloxy machine independently among a formula (I), respectively, n expresses 0 or 1. 
[Claim 2] The positive-type photoresist constituent according to claim 1 with which the repeat unit 
containing the substructure expressed with the aforementioned general formula (I) is characterized by 
****** expressed with the following general formula (la). 
General formula (la) 
[Formula 2] 



-^CH 2 -CHj- 



. (CH^ 

If 

R1-R3 express an alkyl group, a halo alkyl group, a halogen atom, an alkoxy group, a trialkylsilyl group, 
or a trialkyl silyloxy machine independently among a formula (la), respectively, n expresses 0 or 1. 
[Claim 3] The positive-type photoresist constituent according to claim 1 characterized by n in the 
aforementioned general formula (I) being 1 . 

[Claim 4] The positive-type photoresist constituent according to claim 1 to 4 characterized by the above- 
mentioned (B) component being the compound which generates an organic sulfonic acid by irradiation 
of an activity beam of light or radiation. 

[Claim 5] The positive-type photoresist constituent according to claim 4 characterized by being a 
compound belonging to either of the groups which the compound which generates an organic sulfonic 
acid by irradiation of the aforementioned activity beam of light or radiation becomes from following 
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(B1)-(B6). 

(Bl) the iodonium-salt compound (B3) organic disulfon derivative compound (B4) imino sulfonate 
derivative which has the sulfonium salt compound (B-2) organic sulfonic-acid anion which has an 
organic sulfonic-acid anion as a counter anion as a counter anion — a compound (B5) diazo disulfon 
derivative compound (B6) JIAZO keto sulfone derivative compound 



[Translation done.] 
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ytmwfrvis—h^ 2-tKn^^xf-;^ 
9?VU-h. 4-t Kudf^7>/l/y??yi/-K 
5-t Kadfv^y^M^^y U-K 2, 2-S/*y 
40 f ^- 3 - h Hn* t;M ^ ^ 'J h . 

f-a-^TPVN-yty^^^yp-h. ^y^xy^y 
h-zi/^y^^yw-K 7;i/7 y;M^?y i^— 

K fb5t KD7/l'7»J/l/*??yu-h : S:i:*) ; 
[0051 ] y/PTS fltetfT? 'J/1-T5 
b\ N-r/U^/l/7'? , J/l'r5H> (7/Mr/l/2SfcLT 

«jM : f!&i~ioc7)i<^ wttfy^-/^. xf-/u 
ratr/i^ 7>/i/». t-7>/i^, ^rf^ 

*7^-/l/g. i/?a^v-/l/S, t Fodr j/xf-/l/ 

m%t'tf&h. ) » n, N-i/'T/p^r^y/PTS h 

50 (T/l/^/I/SfcLTJi^SJl^mi-lO^tcO. Wx. 
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/iwifv/l^ s y?u'^*i')Vg&iiij i hh. > . N- 
tKodfi/X^-N-^f-ZPT^'J^TSH. N-2 
-T-fe hTS nxf-^-N-T-bf-yPT? 'J^TS 
£*; 

[0052] ^^'J^TS FS. Ptetf^^yA-T 
$ h\ N - T)V*)VX 99V )VT 5 H ( 7;Mr;l<g t L 
TIl^gK^Scl-lOWt,^. x^- 

T)V*)V*99ViVT^ K (7/l^;l-afc LTJixf-zl' 
rot/PS. -f^Vg&Z&hh. ) . N-bh'u 
^xf-^-N-^f-/!^ ? 7 U^T 5 K$ri' ; 

[ o o 5 3 ] r y /Wh^to. mm r y ^xxt;hi 
(09i«fiffi6ry;P. *:rayi8Ty;K *yy*fll7 
y;K 5^yy*ry;K ^vi/S^-yirry/k x^r 
yy&ry/k aaBssaryjk, r-bh@t®7y;k a 
wryivtti?) . ry/kt^x^y-A^i: ; 

[0054] b'^Aoc-xA^ W*.tf TA^b*.^ 
x-r/l' (Witf^^l't'-^x-x^. sf^f-JHf 
-/kt— r/k x v/l'b'rjl'X— r/k x^-A^v*S/7k 
b'^x— f/k ^ h#i/xf ;l-t-;u-f ^< xh 
dE-^xf-;l^b— ;PX— fzk 9 oA-xf-A-b'^/kr— f- 
;k i-^f-A—2, 2- : J**h)VTu\:)V\L—frx.- 

7^k 2 -X^-A-T^A-h*- A-X— f^k hHD^-yX 
^-/Uh'^yux— tvK yifl/y/'J 3— A-b'^A-x— 
xA-. yPT S yif ;i/h'-;i/x-f ;K s/xf-^ 
T 5 /x^/Pb'-/Px-7VK T'f-yPT 5 /xf-A-b"^ 
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K t'^My/fV-b« b'-A-hy^f-A-T-bf— 
k b'^^'x^T-b-f— k b'^A-Al^- h , t'- 
^Tnx-h, b'^A-^DA/r-br- k b'^A-v? 
OA-T-ter-K b-;M F^T-tx-k b*-;l,y 
h^-i-T-br-K b-A-T-trbT-bT— k b'^A-5 

[0 0 56] 4? 3 y&^'T A-^HI (flUfeH 

&if) ;7?yA-IL j**?yA#L ?ohySL 4* 
aygL 7$"Jn-hy;k ^i^'Jn-hy/WftWb 

[0057] *%B3(~fc(tS ( A ) ®mi,Zt5^X. HR 
* ( I ) T'^$ixl»«BOjIL#a. $:&tffc££fcJ6t 
TiHOiRUiMaaia) t (IIb)<?)rt4>&< 1 i>-:fr*>li9 
S£L#tiU HBbS (III) ?ll$ft£ili9i£L#<i<9£- 
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mtt-vbZM&ji. warn, mim&ixmmfet 

&ZttfX'*&. HRWt. *m\V> (A) StBifcfc^ 

t. HRit ( i ) x-m^tirn'omtm^^ni. 
^mmLs^mzMLx. io~9o^%T'*o. » 

tL<itl 5-70*^%. ?^>fc#* L<li2 0-5 

o^A-%r*s. 
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~9 0^A-%T'*9, jff^KJil 5~7 0*^%, $ 
t fcff £ L < it 2 0 ~ 6 0 S . 

[00 59] (A) ^igtiJV^T. -«5S (II 
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ji L#ffitffl3-ts**f*fc:lniiT . -S5«(i ia) b (i i 

fcJ:V/*3t{±HRiC(III)T*3nS^0 

ZZttzX^Xmtlh. %Wit LTx HR^ ( I ) T 
^$tl&StOiRL#fifc:fflS-rS*a«cfc-«(IIa) 

K5:*fi^-t5*\ fc^v^i-S^ ( I ) X-mti&Wt 

Ltxo*>. zixhnhixfi.^m^w<r>^A^v^ >m\z 
&m-mmi&&*MMMz, mmEh^mt 

30 [0060] *wRiiz&mm<r>nm-2tfH-mi. g 
pcmizii'o^jx^ytmmtLx. «tL<a 
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l.ooo jfegfCJiiBfSrtt^ H 5 x y f-y /Wtt^ 
fla6 t *fe*l6fc»jS»OiF4L< ! 0r<. 200. OOOSr 

[0061] J&mnXim? * h UzSAh®&mzt5 
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[0062] ifcfc ( B ) vStt^iTtJiifcWS^SBJft 
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-7U-1f-3t) . ArFXdf>-?l"-f-3fe. VPS. 
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d. Ed., 22, 1789(1984). J.V.Crivello et al.Polymer 
Bull., 14, 279 (1985). V.Crivello et al, Macrooorecu 
les, 14(5), 1141 (1981). J.V.Crivello et al.J. Polyn 
er Sci., Polynter Chen.Ed., 17.2877(1979). RWfffr 
31370,693 ^. R161.811^. 1^410.201^. |§I339,049 
-t. H233,567^. [SJ297,443-t. R297,442f\ *ffl# 
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a-^y-CH=CH-c^ o Jc-ca 3 

(PAGl-l) 
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H3C-^y-cH=CH-c Vo jc-ca3 

(PAG1-2) 
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N-N 

(n)C^-^^~CH=CH-C^ o >-Ca3 
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^ ^ -cH=ra-£^c^ o Jc-cci3 
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Q-cH-cH-Q-cyc-ca, 
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ch=ch-c^ ,c-ca 3 
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^^CH=CH-^^CH=CH~C^ o *C-Ca3 

CPAG1-6) 





[0070] 



*40* [fl:20] 



(19) 



35 



ca s 

N^N 
(PAG2-1) 




N 

a 3 c N^ca 3 

(PAG2-2) 



^2 00 1-18834 9 
36 



OCH, 



0-\ 




N N 




N N 

a 3 c n ca 3 

(PAG2-5) 




N N 

jj T 
QjC N CQj 

(PAG2-7) 



N N 

cy^N^GCi, 




COCH, 



N N 

a 3 c n ca 3 



(PAG2-6) 



OCH, 




(PAG2-8) 



[007 1] 



*40* ltt.21) 



ft 



(20) 



200 1-188349 



37 



38 





CH=CH 
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[0072] (2) TfEOHRsS (PAG3) TmZtl 
£fcliHR5$ (PAG4) T$kZtl 

)i°z e 

At* 
(PAG3) 

[0074] ZZTXArK Ar 2 te«.**lL£fc:H8lt, 1 

a, tu-a*. tao^vS, -hog. ^jh**^ 
7- hats J: VApyyacwwf «>*i* . 

[00 7 5] R 203 , R 204 . R 205 »i#*8lit;:. 

L<«L ^S&6~ 14 COT §mm-8CD 30 
TA^A^itf^^Ofi&g^flre&S. 

tao^^ ^ai~8cor^^a. -boa, 

•9. T^/PSfcStLT»il«gS:l~8Wr;U3=3r^ 
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& [0 076] Z-littT-^fc^U 0U.tfBF«-, 
AsFe\ PFe". SbFe". SiFe 2 ". ClOi". 
C Fa SOa-^^-^/M-oTVMf >A>l>*>WLT=. 
*<y97)V*uKy*>yxiv*>.yW7-*y. i- 

x>v*y&T-*y. Tyv5*;yzj\*fc>Wt r— 
*y. xj^ytmsiimmzmf & z\ t #t-# 

[0077] £fcR 203 . R 204 , R 2 ° 5 £93*><D2oiJ 

[0078] m&mt LximT£*-tik&tetfmft> 

[0079] 
[ft2 3] 
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